













































Financial	 resources	 are	 crucial	 to	 effective	 biodiversity	 conservation.	 Globally,	 research	 shows	
that	 conservation-related	 expenditures	 are	 directed	 towards	 countries	 of	 high	 biodiversity	 importance,	
even	as	funding	flows	are	well	below	estimates	of	financial	need.	The	absence	of	sufficient	funding	makes	
the	 effective	 and	 efficient	 use	 of	 the	 available	 resources	 even	more	 imperative.	 Empirical	 evidence	on	
previous	funding	flows	is	necessary	to	develop	a	baseline	for	comparison,	identification	of	funding	gaps,	
and	assessment	of	ultimate	 impacts.	To	date,	however,	knowledge	of	 the	distribution	of	 funding	within	
countries	 remains	 very	 limited.	 This	 study,	 therefore,	 analyzes	 the	 conservation	 funding	 landscape	 in	
Peru,	a	mega-diverse	country,	to	shed	light	on	the	nature	and	trends	of	support	for	biodiversity	and	the	
factors	shaping	funding	allocation	at	the	sub-national	level.	I	carried	out	desk-based	and	field	research	to	
collect	 as	 much	 data	 as	 possible	 on	 conservation	 finance	 in	 Peru	 from	 2009,	 the	 year	 the	 Peruvian	
Ministry	 of	 the	 Environment	 was	 founded,	 to	 2015,	 the	 last	 year	 for	 which	 full	 data	 were	 available.	
Information	collected	covered	a	range	of	public	and	private,	domestic	and	international	sources.	Overall,	I	
found	 that	 19%	of	 the	 funding	 for	 conservation	 in	 Peru	 derived	 from	domestic	 sources	 and	 81%	 from	
international	ones	during	the	study	period.	Descriptive	results	 indicate	that	domestic	funding	was	more	
likely	 to	support	 strict,	biodiversity-focused	projects,	while	 international	 funders	exhibited	a	preference	
for	mixed	projects	that	included	both	biodiversity	and	development	objectives.	I	analyzed	a	subset	of	the	
data	focused	on	funding	for	terrestrial	protected	areas	using	remote	sensing	and	econometric	methods	
for	 the	 years	 2009-2013	 with	 a	 two-part	 regression	 model:	 ordinary	 least	 squares	 and	 a	 logistic	
regression.	 The	 multiple	 linear	 regression	 results	 show	 that	 higher	 deforestation,	 higher	 population	
density	 around	 the	 PA,	 higher	number	 of	 visits,	 the	 absence	of	mining,	 and	 a	 larger	 PA	 area	were	 the	
predictors	driving	overall	 funding	allocation	within	 the	national	protected	area	system.	When	analyzing	
domestic	funders	alone,	the	presence	of	more	threatened	species,	more	visitors,	and	a	larger	area	were	
significantly	 associated	 with	 higher	 funding.	 	 Analysis	 of	 international	 sources	 showed	 that	 more	




practitioners	 alike	 regarding	 the	 conservation	 funding	 landscape	 in	 Peru,	 including	 the	 preferences	 of	
different	 funders	and	allocation	patterns.	The	evidence	and	analysis	presented	 in	this	 thesis	can	 inform	
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Funding	 for	 biodiversity	 conservation	 globally	 remains	 well	 below	 estimates	 needed	 to	 cover	
basic	conservation	operations	(McCarthy	et	al.	2012).	In	the	developing	world,	where	much	of	the	world’s	
biodiversity	is	found	(Adenle	et	al.	2015),	funding	flows	from	official	aid	donors	are	relatively	well	known	
(Miller	 et	 al.	 2013),	 but	 data	 on	 funding	 from	 other	 sources,	 particularly	 from	 developing	 country	
governments	is	lacking	(Castro	et	al.	2000).		An	understanding	of	funding	flows	for	conservation	and	their	
allocation	 is	 needed	 to	 assess	 their	 effectiveness	 (Tierney	 et	 al.	 2011),	 and	 locate	 funding	 gaps	 for	
efficient	and	targeted	spending	(Bovarnick	et	al.	2010;	Waldron	et	al.	2013).		
In-country	 characteristics	 such	 as	 biodiversity	 need,	 socio-economic	 status,	 and	 investment-
location	 characteristics	 should	 provide	 a	 sense	 of	 the	 drivers	 of	 funding	 allocation	within	 a	 country	 as	
done	 in	analyses	across	countries	 (Miller	2014;	Waldron	et	al.	2013;	Miller	et	al.	2013;	McCarthy	et	al.	
2012;	Balmford	et	al.	2003;	Balmford	et	al.	1995).	Understanding	such	drivers	of	investment	is	important	
as	 it	 can	 inform	 future	 conservation	 planning,	 management,	 and	 funding	 allocation.	 Analysis	 at	 the	
national	 level	 shows	 the	 relevance	 of	 funding	 as	 a	 key	 predictor	 of	 biodiversity	 loss	 (Waldron	 et	 al.	 in	
review.)	and	as	a	driver	of	conservation	priorities	(e.g.	Ahrends	et	al.	2011).	However,	knowledge	of	the	
drivers	 of	 the	 distribution	 of	 conservation	 funding	 from	 domestic	 and	 international	 sources	 within	
countries	remains	very	limited.	Has	conservation	funding	been	allocated	to	conservation	priorities	within	
countries,	 to	areas	where	poverty	or	other	socio-economic	objectives	are	more	 important,	or	based	on	
other	 considerations?	 To	 date,	 these	 questions	 have	 not	 been	 answered	 systematically	 across	 funding	
sources	for	any	tropical	country.		
Mapping	 expenditures	 for	 public	 goods	 at	 the	 subnational-level	 is	 rare.	 This	 is	 beginning	 to	




their	 financial	 information	 but,	 data	 availability	 is	 a	 major	 constraint	 for	 this	 kind	 of	 within-country	
collation	and	mapping	(Castro	et	al.	2000;	Halpern	et	al.	2006).	Efforts	such	as	AidData	are	helping	make	




in	data	collection	from	public	and	other	sources,	both	domestic	and	 international.	 	There	 is	a	particular	
need	to	identify	domestic	funding	sources	in	developing	countries.		
Most	of	the	biodiversity	worldwide	is	located	in	developing	countries	(Adenle	et	al.	2015)	with	a	
high	rate	of	threatened	species	and	habitat	 loss	due	to	human	activities	 (Ceballos	et	al	2015).	Peru	 is	a	
mega-diverse	 and	 an	 upper-middle-income	 country	 ranked	 among	 the	 top	 ten	 countries	 for	 species	
diversity	and	endemic	species	(Rodríguez	et	al.	2000).	Biodiversity	is	essential	to	Peru’s	economy,	playing	
a	 key	 role	 in	 commercial	 and	 subsistence	 activities	 (Comisión	 Nacional	 de	 Diversidad	 Biológica	 2008).	
However,	 biodiversity	 conservation	 and	 ecosystems	 might	 be	 undermined	 by	 the	 fact	 that	 the	 basic	
needs	for	effective	protected	area	(PA)	management	are	not	covered	(Casas	et	al.	2014;	Villanueva	2005),	
evidencing	the	urgency	of	a	 robust	 financial	model	 to	achieve	sustainable	 financing.	Previous	studies	 in	
Peru	 included	 investment	 only	 for	 PAs	 managed	 by	 the	 government	 and	 did	 not	 consider	 other	
organizations’	funding,	which	could	overlap	regarding	location	and	objectives	(Villanueva	2005;	Casas	et	
al.	 2014).	 No	 study	 has	 identified	 and	 mapped	 biodiversity	 funding	 flows	 for	 Peru	 from	 the	 range	 of	
possible	 sources,	 including	 public	 agencies,	 international	 donors,	 and	 private	 sector	 actors,	 for	
conservation	activities.		
The	 present	 study	 examines	 the	 funding	 landscape	 for	 biodiversity	 conservation	 in	 Peru	 by	




then	analyzes	 funding	committed	 for	national	protected	areas.	 It	develops	and	 tests	models	of	 funding	
allocation	based	on	hypothesized	drivers	and	shows	existing	funding	gaps.	This	 is	the	first	study	to	map	
biodiversity	 conservation	 funding	 in	 Peru,	 including	domestic	 and	 international	 sources,	 analyzing	 their	
respective	preferences.	Results	advance	general	knowledge	about	biodiversity	funding	for	conservation	in	
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Financial	 resources	 for	biodiversity	conservation	shape	biodiversity	outcomes	 (Waldron	et	al.	 in	
review;	 Ahrends	 et	 al.	 2011),	 highlighting	 the	 importance	 of	 funding	 allocation	 and	 expenditure	 to	
support	global	biodiversity	conservation	goals.	Available	funding	for	biodiversity	conservation	worldwide	
remains	well	below	estimates	of	amounts	needed	to	halt	biodiversity	loss	(McCarthy	et	al.	2012).	Despite	
international	 donor	 commitments	 through	 the	 Convention	 on	 Biological	 Diversity	 (CBD),	 the	 2010	CBD	
goals	were	unmet	(Hoffman	et	al.	2010),	and	a	mid-way	review	on	the	Aichi	Targets	show	that	goals	for	




Global	 studies	 across	 countries	 show	 that	 a	 variety	 of	 factors	 influence	 the	 geographic	
distribution	 of	 biodiversity	 funding,	 including	 biodiversity	 need,	 socio-economic	 variables,	 and	
governance	(Miller	2014;	Waldron	et	al.	2013;	Miller	et	al.	2013;	Balmford	et	al.	2003;	James	et	al.	1999;	
Balmford	 et	 al.	 1995).	 However,	 country-level	 predictors	may	 not	 necessarily	 be	 reflected	 at	 the	 sub-
national	 level.	The	decision	 to	 invest	 in	a	country	at	all	 vs.	 to	 invest	 in	 specific	within-country	priorities	
may	 differ.	 	 	 Variation	 in	 biological	 needs,	 threats,	 ecosystem	 type,	 governance,	 access	 to	 markets,	
economic	 value	 of	 the	 land	 and	 other	 factors	may	 be	weighted	 differently	 in	 funding	 decisions	within	
countries.	 If	 biodiversity	 funding	 allocation	 is	 not	 only	 driven	 by	 biodiversity	 needs,	 as	 shown	 globally,	
what	 are	 the	 drivers	 of	 subnational	 funding	 distribution?	 Do	 these	 differ	 among	 international	 and	
domestic	 donors?	 	 As	 developing	 countries	move	 from	 low-income	 to	 upper-middle-income	 economic	
status,	 national	 governments	 are—in	 theory—in	 a	 position	 to	 afford	 further	 nature	 conservation,	 but	
findings	 from	 Vincent	 et	 al.	 (2014)	 suggest	 governments	 in	 such	 countries	 may	 be	 slow	 with	
commensurate	 increases	 in	 their	own	conservation	 spending.	Currently,	 however,	we	 lack	 sub-national	
information	in	developing	countries	to	be	able	answer	these	questions.		
The	 literature	 on	 conservation	 funding	 allocation	 has	 focused	 primarily	 at	 the	 national	 level	 in	








support,	 and	 its	 change	 over	 time	 and	 space	 remains	 especially	 lacking.	 Compiling	 and	 analyzing	
information	on	funding	distribution,	sources,	and	trends	over	time	is	important	not	only	for	building	and	




situation.	 The	main	 reason	 for	 the	 exclusion	 of	 national	 and	 subnational	 government	 funding	 levels	 in	
those	studies	was	the	complexity	of	collecting	data	from	the	range	of	public	and	non-public	sources	and	
associated	 problems	with	 double-counting	 even	 though	 such	 exclusion	may	 have	 significant	 effects	 on	
the	 results	 (Castro	 et	 al.	 2014).	 The	present	 research	 sought	 to	 address	 this	 gap	using	 newly	 available	
information	 and	 a	 fieldwork	 in	 Peru.	 	 Data	 collection	 focused	 especially	 on	 domestic	 funding	 data,	
complemented	with	publicly	available	data	on	international	aid.	The	availability	of	the	government´s	data	
in	Peru	changed	in	the	year	2009	due	to	the	creation	of	the	Ministry	of	the	Environment	(MINAM)	and	a	




Research	 on	 development	 funding	 has	 begun	 to	 make	 progress	 in	 subnational-level	 analysis	
(Development	Gateway	2016).	For	example,	subnational-level	mapping	of	international	development	aid	
in	Malawi	 has	 been	 carried	 out	 since	 2011,	 offering	 greater	 transparency	 through	 an	 interactive	 open	
data	access	platform	 (Weaver	et	al.	2014)	and	 the	ability	 to	evaluate	 the	effectiveness	of	health	aid	 in	
malaria	 (Marty	 et	 al.	 2017).	 Some	 countries	 and	 organizations	 are	 adopting	 this	 approach	 to	 aid	 in	






This	 chapter	 is	 a	 first	 attempt	 to	 compile	 such	 a	 platform	 for	 biodiversity.	 It	 presents	 a	
comprehensive	 biodiversity	 aid	mapping	 at	 the	 subnational-level,	 including	 domestic	 and	 international	
sources,	 for	 Peru	 since	 2009,	 the	 year	 when	 the	 Peruvian	 Ministry	 of	 the	 Environment	 became	
operational.	An	understanding	of	the	funding	landscape	based	on	funding	source,	conservation	objective,	
recipient	type,	the	strict	biodiversity	or	mixed	approach	of	funding,	and	location	(if	possible)	are	the	main	
characterizations	 of	 the	 data	 to	 obtain	 a	 general	 sense	 of	 where,	 why,	 and	 from	 whom	 funding	 was	
allocated	 within	 the	 country.	 Because	 biodiversity	 conservation	 efforts	 spread	 beyond	 protected	 area	
boundaries	and	funding	is	spent	outside	PA	boundaries	too	(Chazdon	et	al.	2009;	Perfecto	et	al.	2008),	a	
holistic	view	of	biodiversity	funding	distribution	is	therefore	presented	in	this	chapter.	
Peru	 ranks	among	the	 top	 ten	megadiverse	countries	 for	species	diversity	and	endemic	species	
(Rodríguez	et	al.	2000).	 It	has	25,000	registered	species—equivalent	to	10%	of	global	biodiversity	(Leon	




though	 unmet	 basic	 management	 needs	 for	 protected	 areas,	 as	 shown	 by	 Casas	 et	 al.	 (2014)	 and	
Villanueva	 (2005).	 In	 November	 2015,	 the	 Peruvian	 government	 approved	 a	 financial	 sustainability	
initiative	 for	 the	 country’s	 PAs	 (N°	 254-2015-SERNARP),	 which	 was	 officially	 launched	 in	May	 2016	 to	
secure	national	PA	(NPA)	funding	through	the	“Protection	for	Permanence”	project.	In	the	context	of	this	










in-person	 in	 Peru	 and	 the	 United	 States,	 and	 written	 (emails,	 forms,	 and	 letters)	 requests.	 The	 data	




data	 obtained	 from	 three	 different	 portfolios:	 operational	 spending,	 projects,	 and	 management	
contracts.	 Publicly	 available	 data	 was	 collected	 online	 from	 the	 Peruvian	 International	 Cooperation	
Agency	 (APCI	 2016),	 the	 AidData	 database	 (AidData	 2016),	 and	 the	 Foundation	 Center	 database	
(Foundation	 Center	 2016).	 All	 information	 was	 compiled	 in	 a	 baseline	 database	 that	 was	 used	 as	 an	
outline	when	approaching	all	organizations	for	an	 interview.	 In-person	 interviews	were	conducted	from	




conservation	 areas	 (Huiquilla,	Milpuj,	 Tambo	 Ilusion,	 Palmonte,	 Caverna	 de	 Leo,	 Bosque	Berlin)	 shared	
their	 finances.	 The	 cooperation	 agencies	 USAID	 and	 JICA	 provided	 information	 to	 complement	 the	
international	aid	database.	
	 All	 funding	 data	 was	 compiled	 in	 one	 database,	 where	 I	 organized	 it	 by	 project	 title,	 project	
description,	and	data	source.	All	projects	were	coded	to	classify	their	biodiversity	conservation	approach,	
their	 funding	 source,	 and	 their	 purpose	 and/or	 location	 (section	 2.2.3.1).	 To	 address	 the	 potential	 of	
double	counting,	projects	identified	as	having	the	same	or	similar	project	title	or	description	with	similar	
committed	 amounts,	 year	 committed,	 and	 funder	 type	 received	 special	 scrutiny.	 I	 removed	 all	 clear	
duplicates,	 keeping	 the	 project	 from	 the	 data	 source	 with	 a	 higher	 data	 quality	 assessment	 (section	






and	other	 locations	 in	Peru.	 	The	data	 include	 information	on	domestic	and	 international	 funding	 from	





Where	 possible,	 data	 on	 both	 committed	 and	 spent	 amounts	 were	 collected,	 but	 when	 only	 spent	
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The	 Peruvian	 PA	 System	 has	 77	 national	 protected	 areas,	 which	 SERNANP	manages	 under	 six	
management	classes	(Table	2.1).	Fifty-nine	buffer	zones	complement	the	PA	system	as	a	way	to	reduce	
potential	impacts	on	the	core	areas.		These	areas	are	partially	managed	by	SERNANP,	which	approves	or	
denies	 granting	 activities	within	 them,	 but	 are	 not	 legally	 responsible	 for	monitoring	 and	 enforcement	
(Weisse	et	al.	2016).	It	was	not	possible	in	all	cases	to	separate	funding	within	PA	buffer	zones	and	that	
allocated	to	the	core	PA,	including	all	buffer	zone	funding	as	part	of	overall	funding	allocated	to	the	core	




This	 funding	 source	 covers	 basic	 costs	 for	 a	 PA	 to	 function.	 Data	 corresponded	 to	 funding	
assigned	 to	 each	national	 PA	 per	 year,	 in	 local	 currency	 (Peruvian	 Soles)	 and	differentiated	by	 funding	
source:	 Public,	 PA	 revenue,	or	donations	 and	external	 transfers.	No	 further	detail	 on	 country	or	donor	
name	was	given.	Operational	cost	data	 include	general	administrative	and	central	management	relating	

















































Table	 2.1	 Geo-location	 classification	 for	 funding	 flows	 by	 IUCN	 protected	 area	management	 category	 and	 other	
spatial-administrative	 unit.	Management	 type	 and	 other	 areas	 by	 code,	 description,	 number	 of	 established	NPAs	
and	 source.	 NB:	 Funding	 for	 PA	 buffer	 zones	 was	 included	 in	 the	 figure	 for	 the	 relevant	 core	 PA.	 Per	 IUCN	
convention,	coding	started	with	2	up	to	6.	
	





































the	money	 among	 the	 years	 or	 across	 locations,	 so	 they	were	 allocated	 to	 the	multi-location	 location	
class	 and	 kept	 as	 such.	 No	 split	 of	money	 or	 assumptions	 on	 distributions	were	made.	 Amounts	were	
reported	in	Peruvian	soles,	US	dollars,	and	euros.	No	information	on	the	distribution	of	funding	per	year	






There	 were	 10	 PAs	 under	 management	 contracts	 given	 to	 private	 organizations	 during	 the	
timeframe	 of	 the	 study	 (Appendix	 Table	 A.1).	 The	 available	 documents	 for	 review	were	 annual	 plans,	
quarterly	and	annual	reports.	I	reviewed	each	of	them	to	extract	all	available	financial	data,	finding	either	
committed	or	spent	data.	In	case	spent	data	was	found	with	no	committed	amounts,	spent	data	replaced	
committed	 data.	 Reported	 currencies	 were	 Peruvian	 soles,	 US	 dollars,	 and	 euros,	 depending	 on	 the	




APCI	 is	 the	 institution	 to	 which	 public	 and	 private	 organizations	 that	 receive	 any	 international	
cooperation	support	in	Peru	are	supposed	to	report	to	each	year.	APCI	shared	a	database	of	the	projects	
they	 considered	 biodiversity-related.	 Reports	 have	 information	 on	 the	 project	 title,	 description,	 the	
starting	year,	the	ending	year,	donor	source,	total	amount	committed,	amounts	committed	and	spent	per	








The	AidData	database	 is	 a	publicly	 available	 repository	of	 information	on	 international	 aid.	 The	
data	include	information	on	project	title,	description,	the	starting	year,	the	ending	year,	funding	source,	
committed	amount,	and	disbursed	amount.	Locations	were	not	available	for	most	projects	in	Peru,	but	by	
reading	 through	 the	 title	 and	description,	 I	was	 able	 to	 record	 some	 locations.	 The	 currency	used	was	















to	 the	 main	 database	 for	 further	 coding:	 AidData	 keywords	 (n=2831),	 AidData	 Filter	 (n=455),	 and	
Common	list	(n=505).	The	complete	selection	and	filtering	process	is	shown	in	Appendix	Figure	A.1.	This	




The	 Foundation	 Center	 holds	 data	 for	 philanthropy	 worldwide	 (Foundation	 Center	 2016).	















showing	 them	 what	 I	 had	 available.	 Most	 data	 came	 from	 APCI	 as	 AidData	 reporting	 for	 in-country	




contacted	 the	most	 active	 and	 financially	 comprehensive	 private	 conservation	 areas.	 I	 interviewed	 the	
owners	 through	an	 informal,	 unstructured	 interview	during	 a	 field	 visit.	 This	was	 an	 attempt	 to	 collect	












2.2.2.6.3	 Private	 Conservation	Areas	 (PCA)	 and	 Regional	 Conservation	Areas	 (RCA)	 are	 natural	 areas	 in	
charge	of	private	owners	and	regional	level	offices,	respectively.	They	are	PAs	but	not	under	the	national	
government	management.	Six	PCAs	and	one	RCA	shared	their	 financial	data	for	research	purposes.	The	




To	 create	 a	 high-quality,	 usable	 database	 on	 biodiversity	 conservation	 funding	 including	 the	
different	sources	described	above,	four	steps	were	needed:	1)	assign	a	comprehensiveness	ranking	level	




All	 projects	 with	 an	 unclear	 relationship	 to	 biodiversity	 conservation	 were	 excluded	 from	 the	





planning,	 and	 scientific	 research	 that	 did	 not	 include	 direct	 use	 of	 resources	 or	 any	 explicit	 additional	
economic	 or	 development	 goal.	 Mixed	 projects	 had	 a	 biodiversity	 component	 with	 an	 economic	 or	
development	 aspects	 such	 as	 poverty	 alleviation,	 livelihoods,	 health,	 community-based	 conservation,	
natural	 resource	 management,	 sustainable	 development,	 payment	 for	 ecosystem	 services,	 biosphere	
reserves,	or	agroforestry,	among	others.	Second,	I	coded	projects	by	funder	type	based	on	the	source	of	
domestic	 or	 international	 funds	 (Figure	 2.1).	 Cases	 of	 unclear	 funding	 source	 or	 no	 funder	mentioned	
were	 classified	 as	 unknown.	 The	 third	 coding	 dimension,	 recipient	 type,	 was	 applied	 based	 on	 the	
recipient	organization	type,	whether	it	was	public	such	as	national	or	regional	government,	private	such	
as	NGOs	or	international	research	groups,	a	mix	of	public	and	private	collaboration,	or	not	specified.	The	
fourth	dimension	of	 coding,	 geo-location	 classification,	was	applied	using	 the	protection	 levels	used	by	
the	 Peruvian	 government	 (Solano	 2009),	 and	 coding	 for	 locations	 identified	 at	 the	 region,	 district,	 and	
unclear	 specific	 area	 levels	 (Table	 2.1).	 Additional	 coding	 was	 applied	 to	 projects	 with	 no	 location	
specified	 (code	 17)	 and	 areas	 falling	 into	 general	 administrative	 chores	 relating	 to	 the	 PA	 system	 as	 a	
whole	 (code	 1).	 Finally,	 I	 coded	 each	 project	 according	 to	 its	 conservation	 project	 objective	 using	 the	






































information	 under	 different	 formats	 and	 fields,	while	 some	 have	 incomplete	 data	 and	 unspecific	 data.	
Under	 the	present	 research	 criteria,	 information	 available	 for	 project	 geo-location	was	 very	 important,	
making	 information	 without	 specific	 locations	 not	 suitable	 for	 further	 analysis.	 Based	 on	 data	
completeness	and	detail,	 I	 created	a	 ranking	 for	data	quality	with	 the	 following	criteria:	Clear	objective	




















year,	 funder,	and	amounts.	 If	a	project	had	a	repeating	title,	matched	the	 length	of	the	project´s	years,	
had	 exact	 or	 similar	 amounts	 of	 money,	 and	 had	 the	 same	 funder	 or	 funder	 type,	 I	 retained	 the	
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2.2.3.4	Conversion	to	a	standardize	currency	
To	 make	 committed	 amounts	 comparable,	 I	 converted	 all	 currencies	 into	 constant	 2011	 US	
Dollars,	 matching	 the	 currency	 used	 in	 the	 AidData	 database	 (AidData	 2016),	 following	 the	 method	
employed	by	Steward	et	al.	(2015).	The	conversion	to	current	US	Dollars	was	made	applying	the	official	
exchange	 rate	 from	 the	 World	 Bank	 (2016a)	 corresponding	 to	 each	 year.	 To	 do	 so,	 I	 calculated	 two	
deflation	rates	based	on	the	funder	type:	Peru	as	a	funder	(domestic)	and	for	international	funders.	The	





A	 final	 list	 of	 2431	projects	was	obtained	 for	 the	 years	2009-2015	 totaling	$893.84	 (Million	US$	































































































funds	 is	shown,	reaching	a	peak	 in	2013	(Figure	2.3	A),	while	domestic	 funds	show	an	 increase	 in	2010	
and	a	 slight	decrease	on	 the	 following	years	 (Figure	2.3	B).	AidData	 is	 composed	of	 international	 funds	
only,	 whereas	 domestic	 funds	 are	 the	 main	 support	 for	 operational	 costs,	 while	 PA-related	 projects	


































Private	 organizations	 (e.g.	 NGOs	 and	 international	 research	 groups)	 received	 52%	 of	 all	 funds,	
followed	by	public	organizations	(44%),	unknown	(4%)	and	mixed	(<1%)	(Figure	2.4).	Most	projects	were	
classified	 as	 strict	 conservation	 funding	 (n	 =1519,	 62%),	 but	 the	 overall	 amount	 committed	 to	 mixed	
projects	was	higher	(US$	499.50	million	or	56%	of	all	funding).	As	expected,	given	the	multiple	objectives	
in	mixed	projects,	the	average	mixed	project	size	($547,700)	was	more	than	twice	that	for	strict	projects	













































































































Not	mapped	 $	252.75	 28.3	17	 $	120.66	 13.5	
0	 $	86.05	 9.6	


































derived	 from	 international	 sources.	 PAs	 ranked	 4-7	 in	 terms	 of	 funding	 were	 supported	 mostly	 by	
domestic	 sources	 and	 represent	 places	 of	 high	 tourism	 value	 in	 Peru.	 The	 distribution	 of	 funding	 by	
source	suggests	that	funder	types	have	strong	investment	preferences	towards	specific	PAs,	where	there	


























1	 Cordillera	Azul	National	Park	 26.35	 1%	 99%	
2	
Guano	Islands	and	Capes	National	Marine	
Reserve	 22.16	 12%	 88%	
3	 Alto	Mayo	Protection	Forest	 20.89	 15%	 85%	
4	 Titicaca	National	Reserve	 11.36	 100%	 0%	
5	 Pacaya	Samiria	National	Reserve	 11.14	 71%	 29%	
6	 Machu	Picchu	Historical	Sanctuary	 9.29	 100%	 0%	
7	 Paracas	National	Reserve	 8.84	 99%	 1%	
8	 Alto	Purus	National	Park	 6.67	 20%	 80%	
9	 Conservation	Corridor	Purus-Manu	 6.21	 0%	 100%	
10	 Nor	Yauyos-Cochas	Landscape	Reserve	 6.11	 46%	 54%	
	
















et	 al.	 (2013).	Of	domestic	 funds,	70%	were	devoted	 to	operational	 costs	of	PA	and	other	 conservation	
activities	 and	 26%	 to	 PA-related	 projects.	With	 operational	 costs	 growing	 steadily	 but	 project	 funding	




There	were	more	 strict-biodiversity	projects	 than	mixed,	but	mixed	projects	 received	 twice	 the	
financial	 resources	 as	 strict	 projects.	 This	 finding	 supports	 the	 strict/mixed	 aid	 pattern	 in	 developing	
countries	 found	 in	 Miller	 (2014),	 even	 when	 the	 present	 database	 included	 additional	 national	 and	
international	 data	 sources	 beyond	 international	 aid.	 International	 commitments	 like	 the	United	Nation	
Sustainable	Development	Goals	 (SDGs)	may	 influence	 the	allocation	of	 funding	 towards	mixed	projects	
that	 appear	 to	 meet	 multiple	 objectives.	 That	 international	 aid	 for	 conservation	 emphasizes	 mixed	
projects	(in	terms	of	amounts)	is	also	unsurprising	given	that	international	aid	by	definition	must	have	a	
development	objective	(OECD	2017).	In	line	with	these	findings,	IUCN	management	category	VI	locations,	
which	 allow	 controlled	 economic	 activities,	 were	 the	 most	 funded	 PA	 category.	 Most	 projects	 had	
land/water	management	as	their	main	conservation	objective,	indicating	that	most	funding	is	supporting	
area	 management,	 a	 basic	 need	 for	 PAs.	 Additionally,	 18%	 of	 funding	 is	 supporting	 livelihood	 and	
economic	 development	 projects,	 aligned	 with	 sustainable	 development	 goals	 and	 a	 funding	 portfolio	
emphasizing	mixed	projects.		
The	observed	preferences	by	 funding	 source	 in	 relation	with	 strict	 vs.	mixed	approaches	 raises	
questions	 about	 whether	 domestic	 funding	 takes	 a	 step	 to	 the	 side	 for	 international	 aid	 to	 invest	 in	
economic	development	projects.	Although	there	is	not	yet	a	robust	consensus	about	the	effectiveness	of	
mixed	 projects	 for	 either	 biodiversity	 or	 development	 outcomes,	 there	 is	 a	 clear	 trend	 of	 significant	
amounts	of	funding	towards	mixed	approaches.	While	Waldron	et	al.	(in	review)	indicate	strict	funding	is	
more	 effective	 than	 mixed,	 Oldekop	 et	 al.	 (2015)	 show	 that	 mixed	 projects	 can	 obtain	 both	 socio-
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economic	and	biological	outcomes	under	certain	conditions.	Mapping	the	 funding	 landscape	 is	 the	 first	
step	to	indicate	assessment	locations	for	further	research.	
Interestingly,	more	than	half	of	 the	PA	 investment	went	to	the	ten	most	 funded	PAs	out	of	 the	






by	 either	 international	 or	 domestic	 sources	 suggests	 a	 kind	 of	 territorial	 division	 of	 PAs,	 where	 each	
funder	type	appears	to	prefer	to	focusing	on	one	location	rather	co-funding	multiple	PAs.	This	preliminary	
observation	deserves	caution,	however,	as	deeper	analysis	and	additional	data	is	needed	to	corroborate	
it.	 Further,	 these	 results	 do	not	 consider	multi-location	projects,	which	 together	 accounted	 for	 34%	of	
overall	funding	and	may	affect	the	current	findings.		
Two	limitations	to	this	research	are	worth	noting.	First,	financial	information	from	organizations	is	
often	 a	 sensitive	 topic,	 which	may	 have	 affected	 data	 collection.	 Despite	 calls	 for	 transparency	 in	 the	
context	of	SDG-related	investments,	especially	by	public	institutions	(Robinson	et	al.	2015),	funding	data	
are	 often	 difficult	 to	 secure.	 Conservation	 funding	 derives	 not	 only	 from	public	 organizations,	 but	 also	
from	 private	 and	 non-governmental	 ones,	 where	 transparency	 is	 often	 not	 a	 strict	 requirement—or	
required	at	all.	This	lack	of	transparency	may	have	hindered	access	to	some	data	on	funding	such	as	NGO	
membership	income,	which	is	widely	known	to	fund	their	activities,	as	well	as	other	private	donations	not	
reported	 like	 the	 TNC	 land-owning	 program,	 smaller	 NGOs	 not	 reporting	 to	 APCI,	 social	 corporate	









international	 donors	 and	 projects	 report	 very	 little	 beyond	 total	 funding	 amount	 and	 country	 of	
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destination.	 When	 geographic	 references	 were	 included,	 there	 was	 no	 consistency	 based	 on	 location	
type.	 For	 example,	 place	 references	 ranged	 from	 PA	 or	 community	 name	 through	 to	 large-scale	 areas	
such	as	political-administrative	units	or	broad	regions	such	as	Amazonia	or	high	Andean	ecosystems.	For	
effective	 comparative	mapping	 of	 financial	 flows,	 having	 different	 formats	 does	 not	 help	 as	 some	 PAs	
have	more	 than	 one	 ecosystem	 type,	 a	 region	 could	 have	more	 than	 one	 PA,	 and	 communities	 could	
expand	beyond	a	PA	or	a	region.	Not	being	able	to	assign	an	investment	to	a	specific	location,	makes	its	
identification	confusing	and	prone	to	errors,	creating	assumptions	and	limiting	the	capacity	to	analyze	the	
data	 and	 ensure	 accountability	 of	 the	 funding.	 Geo-referenced	 funding	 data	 on	 conservation	 within	
countries	remains	uncommon,	but	including	this	information	in	reports	using	a	systematic	approach	over	
time	could	provide	very	useful	evidence	for	conservation	research,	planning	and	implementation.		
The	quality	of	 the	 reports	 reviewed	varied	 substantially.	 Some	had	complete	 financial	data	and	





information	 for	 further	 planning.	 The	 existence	 of	 generalized	 and	 coarse	 reporting	 increase	 the	
possibility	of	incurring	in	double-counting	without	noticing,	as	project	titles	and	amounts	could	easily	get	


















systematically	 collect	 and	 analyze	 funding	 information	 on	 conservation	 at	 the	 national	 scale	 from	
domestic	and	international	sources	for	a	high-biodiverse	developing	country.	The	main	conclusion	shows	
that	 international	 funds	 continue	 to	 dominate	 the	 funding	 structure,	 suggesting	 that	 domestic	 funding	
could	 be	 increased	 significantly	 to	 stabilize	 the	 funding	 landscape	 to	 facilitate	 greater	 certainty	 in	
conservation	 planning	 and	 action.	 As	 an	 upper-middle-income	 country,	 government	 funding	 for	
biodiversity	 is	 expected	 to	 increase	 overall,	 but	 only	 slight	 growth	was	 observed	 on	 operational	 costs,	
supporting	 the	 findings	 by	 Vincent	 et	 al.	 (2014)	 from	 another	 high-biodiversity,	 upper-middle	 income	
country,	Malaysia.	Although	 the	 “Protection	 for	Permanence”	project	has	 an	upcoming	plan	 to	 finance	






projects	while	 domestic	 investments	 support	 strict	 biodiversity	 projects.	 The	most	 funded	 PA	 category	
was	 IUCN	 category	 VI	 assigned	 to	 areas	 where	 economic	 activities	 are	 permitted,	 which	 is	 the	 most	
common	category	within	the	NPA	system	with	33	PAs	covering	69,	473	km2	(42%	of	NPAs	by	count,	36%	
of	 the	 NPA	 system	 area).	 This	 pattern	 fits	 the	 promise	 of	 international	 development	 cooperation	 in	
support	of	 the	SDGs,	even	as	 the	effectiveness	of	mixed	over	strict	projects	 is	not	yet	determined.	The	
financial	 distribution	 by	 funder	 source	 of	 the	 ten	most	 funded	 PAs,	 show	dominance	 (>60%)	 by	 either	
international	or	domestic	sources,	indicating	a	specific	preference	towards	certain	locations.		
Current	 technology	 and	 online	 tools	 could	 help	 standardize	 the	 information	 needed	 at	 the	
national	 level.	 An	 integrated	 reporting	 system	 should	 be	 implemented	 nationwide	 and	 across	
organizations	with	standardized	data	requirements	to	make	funding	traceable	and	avoid	double-counting.	
APCI	 provides	 a	 solid	 platform	 encouraged	 by	 the	 Peruvian	 government	 that	 shares	 complete	 reports	
from	 international	 cooperation	 monies,	 making	 former	 unavailable	 and	 detailed	 data	 accessible.	 This	
initiative	 shows	 the	 Peruvian	 government	 recognizes	 the	 value	 of	 reporting,	 but	 to	 obtain	 nationwide	
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standardized	data,	 the	government	will	need	to	 take	 further	steps	 to	adjust	 its	 rules	and	work	 through	
inter-institutional	coordination	for	a	common	and	larger	goal.		
The	ability	 to	map	the	 investments	made	throughout	the	country	by	 location	could	bring	direct	
use	and	applications	to	help	identify	problems	in	distributions	and	gaps.	Current	reporting	does	not	have	
a	standardized	format,	making	collection	and	analysis	of	data	a	complicated	task.	Knowing	the	estimated	
amounts	 invested	 in	 each	 location	 and	 general	 data	 on	 the	 project	 and	 the	 biological,	 social	 and	
environmental	 factors	will	 support	 the	understanding	of	 investment	allocation	and	 its	potential	drivers.	




type,	 as	 well	 as	 on	 allocation	 to	 different	 PAs.	 Finally,	 research	 on	 the	 effectiveness	 of	 different	
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Why	 do	 certain	 protected	 areas	 (PAs)	 receive	 more	 funding	 than	 others	 in	 high	 biodiversity	
developing	countries	like	Peru?	What	factors	drive	resource	allocation	to	PAs	by	different	funders	within	
the	country?	The	present	chapter	addresses	these	questions	by	analyzing	the	spatial	distribution	of	the	
expenditure	 for	 biodiversity	 conservation	 on	 national	 protected	 areas	 for	 the	 years	 2009-2013,	 from	
international	 and	 domestic	 funding	 sources	 reported	 in	 chapter	 2.	 Specifically,	 it	 examines	 the	
characteristics	and	context	of	Peru’s	PA	system	which	may	explain	funders	decision-making.	The	chapter	
also	 analyzes	 the	main	 factors	 driving	 the	 allocation	 of	 funding	within	 PAs	 in	 Peru,	 creating	 a	 general	
predictive	 model	 based	 on	 available	 funding	 data	 and	 national	 government	 priorities,	 comparing	 the	
preferences	and	patterns	for	international	and	domestic	funders.		
Protected	 Areas	 (PAs)	 remain	 among	 the	 most	 effective	 tools	 to	 protect	 the	 world´s	 natural	
capital	 (Possingham	 et	 al.	 2006).	 Well-managed	 PAs	 reduce	 the	 rate	 of	 habitat	 loss,	 hence	 reducing	
threats	 to	biodiversity	 (Watson	et	al.	2014).	However,	 this	strategy	 is	undermined	when	a	PA	system	 is	
underfunded,	 which	 can	 lead	 to	 insufficient	 management	 activity	 and	 failure	 to	 achieve	 biodiversity	
conservation	and	ecosystem	services	provision	(Bovarnick	et	al.	2010).	Even	when	PAs	are	cost-effective	




Global	 analysis	 among	 countries	 show	 that	 key	 predictors	 of	 biodiversity	 funding	 relate	 to	
biodiversity	 needs,	 socio-economic	 variables,	 project	 area	 (Balmford	 et	 al.	 2003),	 donor	 and	 project	
characteristics	(Miller	2014;	Miller	et	al.	2013;	Waldron	et	al.	2013),	and	country	governance	(Waldron	et	
al.	 2013;	 Miller	 et	 al.	 2013).	 While	 many	 predictors	 at	 the	 national	 level	 may	 be	 relevant	 at	 the	
subnational-level,	 the	 influence	 of	 factors	 at	 the	 subnational-level	 (e.g.	 the	 social-ecological	
characteristics	of	specific	conservation	sites	or	 lower-level	political-administrative	units	such	as	regions)	
remains	 to	be	examined	empirically.	 Political	 country	boundaries	 are	not	 a	 good	 representation	of	 the	
ecological	 variety	 that	each	country	holds	 (Giam	et	al.	2010).	Being	a	 recipient	country	of	aid	does	not	
imply	 aid	 is	 going	 to	 the	 places	where	 it	 is	 needed	 or	 prioritized,	 nor	 that	 it	 is	 used	 for	 its	maximum	
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The	 Peruvian	 national	 conservation	 strategy	 points	 towards	 biodiversity	 conservation	 with	
sustainable	 development	 of	 natural	 resources	 through	 the	 implementation	 of	 economic	 generating	
activities	 and	 the	 inclusion	 of	 people´s	 needs	 to	 create	 a	 balance	 between	 development	 and	 the	
environment	(SERNANP	2009).	The	“National	Strategic	Plan	for	Natural	Protected	Areas”	(“Plan	Director	










its	priorities	and	past	predictors	used	 in	 cross-country	global	analyses.	Table	3.1	presents	 the	variables	
hypothesized	 to	 explain	 biodiversity	 aid	 allocation	 patterns	 globally,	 inspiring	 the	 predictor	 variables	
developed	here	adapted	to	the	Peruvian	context.		
In	 a	mega-diverse	 country	 such	 as	 Peru,	 biodiversity	 funding	 is	 expected	 to	 follow	 biodiversity	
need	as	 it	 is	part	of	 its	main	argument	or	motivation	to	 invest,	such	as	 in	areas	with	higher	numbers	of	
threatened	 species.	 At	 the	 same	 time,	 species	 loss	 and	 threat	 are	 influenced	 by	 human	 pressure,	
particularly	through	deforestation	and	mining	(SERNANP	2009).	The	presence	of	deforestation	in	PAs	has	

















deforestation	 inside	 the	 core	 PA,	 but	 it	 can	 also	 make	 buffer	 zones	 and	 core	 areas	 prone	 to	 human	
pressure	 activities	 from	 populations	 living	 around	 it	 (Weisse	 et	 al.	 2016),	 driving	 consumption	 for	
subsistence	and	economic	activities,	hence	creating	additional	threats	(Watson	et	al.	2014).	
PAs	 can	 act	 to	 attract	 and	 deter	 human	 populations.	 For	 example,	 they	 may	 pull	 in	 aid	 for	
conservation	 and	 development	 projects,	 provide	 employment,	 ecosystem	 services,	market	 access,	 and	
security.	 On	 the	 other	 hand,	 they	 may	 impose	 land-use	 restrictions,	 spur	 human-wildlife	 conflict	 and	
hasten	cultural	degradation	(Wittemyer	et	al.	2008).	Each	PA	has	characteristics	more	or	less	well-suited	
for	 different	 uses	 (direct	 or	 indirect)	 such	 as	 tourism,	 research	 or	 resource	 extraction.	 Based	 on	 these	
activities,	 populations	 living	 in	 and	 around	 the	 PA	 may	 take	 advantage	 by	 participating,	 creating	






of	negative	 impacts	are	present.	Higher	population	density	 is	expected	 to	drive	higher	 funding	as	 their	




















Debate	 about	 whether	 the	 presence	 of	 indigenous	 communities	 in	 and	 around	 PAs	 affect	
negatively	on	biodiversity	due	to,	for	example,	hunting	in	the	Amazon,	remains	unresolved,	but	evidence	




of	 a	 tourism	 pitch	 by	 SERNANP	 (SERNANP	 2017b)	 that	 argues	 for	 their	 central	 role	 in	 preserving	 and	
spreading	bio-cultural	heritage	in	Peru.	If	the	government	considers	them	as	a	complementary	asset	for	
tourism,	this	may	drive	at	least	domestic	funding.				
Apart	 from	 human	 population	 numbers,	 a	 key	 characteristic	 affecting	 economic	 development	




occurred	 around	 PAs	 in	 Latin	 America	 and	 Africa,	 following	 a	 pattern	 of	 development	 supported	 by	
international	 aid,	 respectively.	 Nevertheless,	 population	 growth	 is	 also	 related	 to	 habitat	 destruction	
through	deforestation	and	mining.		
A	 decentralization	 process	 in	 Peru	 started	 in	 2002,	 with	 the	 creation	 of	 regional	 governments	
expected	to	better	address	region-specific	 issues.	Yet	without	economic	 independence	from	the	central	
government,	the	decentralization	process	is	still	not	fully	achieved	as	some	governments	have	not	been	
able	 to	manage,	 implement,	 and	develop	 their	 capacity	 as	 expected.	 Those	 regional	 governments	with	
less	 capacity	 could	 affect	 the	 PAs	 management	 and	 the	 development	 of	 the	 surrounding	 areas,	
potentially	 affecting	 recipient	 funding.	 In	 Bolivia	 and	 Peru,	 decentralized	 locations	 have	 more	 stable	
forest	cover	when	local	forest	users	engage	with	local	government	officials	(Wright	et	al.	2016).	Overall,	
social	 and	ecological	 outcomes	 could	be	undermined	by	 ineffective	PA	management	 and	no	 control	 of	
threats	like	human	pressure,	economic	activities,	governance,	and	financial	support	(Watson	et	al.	2014).	
The	 protection	 level	 assigned	 to	 a	 PA	 determines	 its	 legal	 rights	 and	 use	 over	 its	 natural	
resources.	 Based	 on	 the	 IUCN	Management	 Categories,	 Peruvian	 PAs	 fall	 within	 categories	 II-VI,	 being	
categories	 II-IV	of	 indirect	use	of	resources	and	categories	V-VI	of	direct	use	(Dudley	2008).	Descriptive	
data	presented	in	chapter	2	suggests	that	international	and	domestic	funders	have	different	preferences	
when	 funding	 projects,	 with	 international	 funders	 appearing	 to	 prefer	 mixed	 projects	 with	 domestic	
funders	 strict	ones.	Even	 though	both	project	 types	could	be	developed	 in	 the	 same	PA,	 there	may	be	
	 32	
additional	 characteristics	 driving	 their	 decision-making	 independently.	 Here	 I	 test	 these	 propositions	
quantitatively.	In	Table	3.2,	eleven	predictor	variables	and	their	rationale	for	inclusion	as	potential	drivers	

























































The	 expectation	 is	 that	 PAs	 with	 high	 threatened	 species	 and	 greater	 threat	 levels	 due	 to	
deforestation,	mining,	high	population	and	low	SES	will	receive	more	conservation	funding	to	protect	PAs	
and	 advance	 local	 development.	 The	 presence	 of	 indigenous	 communities	 is	 expected	 to	 drive	 more	
funding	as	their	presence	may	help	avoid	deforestation	(Nolte	et	al.	2013)	and	attract	tourism.	However,	
growing	 indigenous	 populations	 and	 consumption	 levels	 may	 mean	 negative	 effects	 on	 biodiversity,	
including	through	hunting.	An	increase	in	travel	time	will	reduce	the	possibility	of	development	through	
market	 and	 tourism	 access	 while	 increasing	 costs.	 If	 funding	 goes	 to	 strict	 projects,	 travel	 time	 will	
increase	costs;	while	for	mixed	projects,	increased	travel	time	could	lead	to	less	likelihood	of	investment.	
But,	 if	there	 is	 investment	for	mixed	projects,	 it	will	be	significant	as	tourism	and	development	projects	
require	 large	 initial	 investment.	 Some	 PAs	 offer	 tourism	 services,	 which	 may	 imply	 more	 funding	 for	
infrastructure	and	human	resources.	For	the	regional	government	 index,	a	higher	score	reflects	greater	
government	capacity	to	control	and	implement	projects.	Descriptive	data	presented	in	chapter	2	suggests	
that	 international	 and	 domestic	 funders	 have	 different	 preferences	 when	 funding	 projects,	 with	
international	 funders	 prefer	mixed	 projects	while	 domestic	 funders	 prefer	 strict	 projects.	 Even	 if	 both	
project	 types	 could	be	developed	 in	 the	 same	PA,	 there	may	be	 additional	 characteristics	 driving	 their	
decision-making	independently.	Overall,	international	funding	is	expected	to	invest	in	mixed	projects,	on	
PAs	 with	 high	 biodiversity	 needs	 (high	 threatened	 species	 and	 deforestation),	 high	 population	 density	
with	 low	 SES	 for	 more	 opportunities	 for	 development,	 low	 to	 medium	 travel	 time	 for	 better	 market	
access,	 and	 high	 regional	 government	 index	 for	 better	 enforcement.	 I	 expect	 that	 less	 restricted	 PAs	




Domestic	 funding	 is	 expected	 to	 favor	 strict	 biodiversity	 projects	 given	 government	 mandates	
(see	below),	with	tourism	(based	on	the	top	10	most	funded	PAs,	Table	2.5	in	Chapter	2)	a	major	driver	of	
overall	 funding	 allocation.	 The	 government	 is	 in	 charge	of	 keeping	NPAs	protected	 and	 running,	which	
means	 that	 part	 of	 their	 “mandatory”	 funding	 might	 not	 have	 specific	 funding	 drivers.	 Based	 on	 this	
premise,	 biodiversity	 needs	 such	 as	 threatened	 species	 and	 deforestation	 are	 expected	 to	 be	 driving	
funding,	while	travel	time	is	expected	to	vary	as	both	strict	projects	and	tourism	are	considered.	A	higher	










information	 for	 biodiversity	 conservation	projects	 in	 national	 Peruvian	 PAs.	 Three	different	models	 are	
developed	 to	 explain	 the	 allocation	 of	 funding	 based	 on	 funder	 type	 comparing	 the	 drivers	 for	 total	










Only	 projects	 pertaining	 to	NPAs	were	 included	 in	 the	 analysis.	 These	 covered	 the	 years	 2009-
2013.	I	excluded	funding	flows	for	the	years	2014-2015	(given	lack	of	full	data	on	international	aid),	data	

























































































The	 presence	 of	 threatened	 species	 in	 an	 ecosystem	 is	 an	 indicator	 of	 potential	 extinction	 of	 a	
species	and	biodiversity	loss.		Data	for	this	index	was	taken	from	the	International	Union	for	Conservation	
of	Nature	Red	List	(IUCN	2016)	in	the	form	of	shapefiles	for	mammals	and	amphibians.	The	administrative	
boundaries	of	Peru	shapefile	was	 the	main	 file	used	 to	clip	 the	spatial	data.	 I	 selected	only	 the	species	
classified	 under	 vulnerable,	 endangered	 or	 critically	 from	 the	 IUCN	 Standards	 and	 Petitions	
Subcommittee	 (2016)	and	assigned	 them	a	value	 from	1	 to	3	 to	each	classification,	 from	vulnerable	 to	
critically	endangered	respectively.	A	second	filter	was	the	year	reported,	only	species	reported	for	years	
2009	 and	 earlier.	 I	merged	 the	 subset	 shapefiles	 and	 intersected	 it	 with	 the	 NPAs	 shapefile	 using	 the	
intersect	as	table	tool,	obtaining	a	table	with	the	threatened	species	present	 in	each	PA.	The	total	sum	



















































access).	Due	 to	 such	broad	 range	 in	 travel	 time,	 I	 classified	 it	 in	 four	 classes	using	personal	experience	
criteria	as	following:	1-5	hours	as	easy	access,	possible	for	one-day	trips;	5-12	hours	as	medium	access,	






The	annual	 regional	 competitive	 index	 is	 created	 to	measure	each	 region`s	capacity	 to	manage	
resources	efficiently	 for	 its	population	benefit	and	 increase	 in	business	productivity	 (CENTRUM	Catolica	
2010).	 For	 the	 evaluation,	 five	 areas	 are	 analyzed	 independently:	 economy,	 government,	 people,	
infrastructure,	 and	 business.	 As	 I	 was	 interested	 in	 each	 regional	 government´s	 capacity	 to	 manage	
resources	 efficiently,	 I	 only	 used	 the	 “government”	 average	 index	 for	 years	 2008	 and	 2010.	 The	
government	 index	 includes	 in	 its	 evaluation	 the	 financial	 resources	 available,	 autonomy,	 expenses,	





Each	PA	has	a	management	 category	determined	 since	 its	 foundation.	 Following	Solano	 (2009)	
and	Dudley	 (2008),	each	PA	was	 categorized	as	 strict	protection	or	as	a	 sustainable	use	area	based	on	
their	 official	 IUCN	 management	 category.	 National	 parks,	 national	 sanctuaries,	 historic	 sanctuaries,	





Mining	 concessions	 are	 legally	 given	 by	 the	 government	 to	 enterprises	 for	 exploration	 and	
sometimes	 extraction.	 Not	 all	 concessions	 are	 active,	 but	 their	 existence	 is	 a	 potential	 threat	 to	
biodiversity	and	the	ecosystem,	especially	within	a	10	km	buffer	from	the	core	area	(Durán	et	al.	2013).	I	
obtained	mining	concession	shapefiles	from	MINAM	(2017),	created	a	10	km	buffer	on	the	PAs,	used	the	













all	variables	 is	presented	 in	Table	3.3.	Diagnostic	plots	of	 raw	data	showed	highly	positive	skewness	on	









Dependent	Variables	 Units	 Mean	 SD	 Min	 Max	
Model	1	=	Total	funding	 US$	2011	constant	
(thousand)	
1997.5	 3064.4	 20.0	 14056.0	
Model	2	=	International	Funding	 US$	2011	constant	
(thousand)	
1592.6	 2950.4	 17.0	 13863.0	
Model	3	=	Domestic	Funding	 US$	2011	constant	
(thousand)	
1124.1	 1826.4	 20.0	 10960.0	
Independent	Variables	(Continuous)	 Units	 Mean	 SD	 Min	 Max	
Threatened	species	Index	 Sum	(Index	1-3)	 6.1	 3.9	 0.0	 16.0	
Deforestation	05-09	 Km2	 15.7	 39.0	 0.0	 247.5	
Deforestation	07-09	 Km2	 9.9	 25.1	 0.0	 163.7	
Deforestation	09	 Km2	 4.1	 11.3	 0.0	 68.2	
Night	Lights	 Mean	(Index	0-63)	 1.6	 6.9	 0.0	 56.42	
Population	density	 Population/Km2	 158.9	 1,093.0	 0.2	 9,230.8	
Regional	Government		 Mean	(Index)	 40.7	 9.0	 33.0	 66.7	
Visits	 Average	Count/	Year	 9,115.6	 32,225.5	 0.0	 183,482.0	
PA	area	 Km2	 2,465.8	 4.760.9	 0.2	 25,077.0	
Independent	Variables	(Discrete)	 N	 %	 	 	
Indigenous	communities	 Absence	(0)	 42	 59.2	 	 	
Presence	(1)	 29	 40.8	 	 	
Travel	Time	Class	 <=	5	hours	(1)	 30	 42.3	 	 	
5	–	12	hours	(2)	 29	 40.8	 	 	
	>12	–	18	hours	(3)	 3	 4.2	 	 	
>18	hours	(4)	 9	 12.7	 	 	
Mining	 Absence	(0)	 18	 25.4	 	 	
Presence	(1)	 53	 74.6	 	 	
Management	category	 	Strict	protection	(1)	 29	 40.8	 	 	
	Sustainable	use(2)	 42	 59.2	 	 	
Total	Observations	 	 n	=	71	 	 	 	
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Normality	was	achieved	for	the	outcomes,	but	some	predictors	did	not	achieve	normality	possibly	due	to	
the	nature	of	 the	data	 (non-experimental	data	collection),	especially	 for	deforestation,	night	 lights,	and	
visits	(Appendix	Figure	B.2).	
Bivariate	 correlation	 among	 the	 independent	 variables	 was	 measured	 to	 identify	 highly	
correlated	predictors	(Pearson	r	>=0.7)	to	avoid	multicollinearity	on	the	model.	Three	sets	of	correlation	




Night	 lights	were	 chosen	over	population	because	 the	use	of	 night	 lights	 as	 a	proxy	of	 SES	have	 some	













(1)	 (2)	 (3)	 (4)	 (5)	 (6)	 (7)	 (8a)	 (8b)	 (8c)	 (9)	 (10)	 (11)	
Threatened	spp	(1)	 1.00	 -0.19	 0.51	 -0.12	 0.35	 -0.28	 -0.11	 0.49	 0.49	 0.47	 0.02	 -0.06	 0.37	
Night	Lights	(2)	 	 1.00	 -0.20	 0.97	 -0.20	 0.56	 0.02	 -0.09	 -0.09	 -0.09	 0.07	 -0.16	 -0.12	
Indigenous	communities	
(3)	
	 	 1.00	 -0.13	 0.66	 -0.28	 -0.24	 0.39	 0.39	 0.37	 -0.52	 0.24	 0.45	
Population	(4)	 	 	 	 1.00	 -0.14	 0.47	 0.01	 -0.06	 -0.06	 -0.06	 0.08	 -0.14	 -0.08	
Travel	Time	(5)	 	 	 	 	 1.00	 -0.33	 -0.19	 0.10	 0.10	 0.11	 -0.61	 0.08	 0.25	
Regional	Government	(6)	 	 	 	 	 	 1.00	 -0.05	 -0.12	 -0.12	 -0.12	 0.17	 0.12	 -0.21	
Visits	(7)	 	 	 	 	 	 	 1.00	 -0.09	 -0.09	 -0.09	 0.18	 -0.08	 -0.08	
Deforestation	in	05-09	(8a)	 	 	 	 	 	 	 	 1.00	 -	 -	 0.17	 0.08	 0.40	
Deforestation	in	07-09	(8b)	 	 	 	 	 	 	 	 -	 1.00	 -	 0.16	 0.08	 0.41	
Deforestation	in	09	(8c)	 	 	 	 	 	 	 	 -	 -	 1.00	 0.16	 0.09	 0.40	
Mining	(9)	 	 	 	 	 	 	 	 	 	 	 1.00	 -0.11	 -0.10	
Management	category	(10)	 	 	 	 	 	 	 	 	 	 	 	 1.00	 -0.05	







funding	 source:	 total	 committed	 funding	 (model	 1),	 international	 funding	 (model	 2),	 and	 domestic	
funding	(model	3).	Ten	theoretical	predictors	were	 included	 in	the	model.	Additionally,	 the	presence	of	
real	zeros	on	more	than	half	the	international	funding	data	could	create	an	important	bias	on	the	model.	
With	 this	 in	 mind,	 a	 two-stage	 model	 was	 implemented:	 an	 ordinary	 least	 squares	 (OLS)	 multiple	
regression	model	for	the	funding	data	available	to	understand	the	significant	drivers	of	funding	allocation	
	
(1)	 (2)	 (3)	 (4)	 (5)	 (6)	 (7)	 (8a)	 (8b)	 (8c)	 (9)	 (10)	 (11)	
Threatened	spp	(1)	 1.00	 -0.31	 0.40	 -0.41	 0.33	 -0.42	 -0.07	 -0.13	 -0.13	 -0.12	 0.30	 -0.22	 0.26	
Night	Lights	(2)	 	 1.00	 -0.27	 0.91	 -0.24	 0.29	 0.07	 -0.13	 -0.13	 -0.12	 -0.24	 -0.27	 -0.14	
Indigenous	communities	
(3)	 	 	 1.00	 -0.46	 -0.42	 -0.19	 -0.23	 0.40	 0.40	 0.38	 -0.26	 0.28	 0.41	
Population	(4)	 	 	 	 1.00	 -0.42	 0.28	 0.08	 -0.17	 -0.17	 -0.16	 -0.09	 -0.27	 -0.24	
Travel	Time	(5)	 	 	 	 	 1.00	 -0.40	 -0.07	 0.11	 0.12	 0.14	 -0.37	 0.13	 0.24	
Regional	Government	(6)	 	 	 	 	 	 1.00	 0.01	 0.06	 -0.06	 -0.09	 0.03	 0.22	 0.09	
Visits	(7)	 	 	 	 	 	 	 1.00	 -0.11	 -0.11	 -0.11	 0.17	 -0.18	 -0.01	
Deforestation	in	05-09	(8a)	 	 	 	 	 	 	 	 1.00	 -	 -	 0.26	 0.03	 0.34	
Deforestation	in	07-09	(8b)	 	 	 	 	 	 	 	 -	 1.00	 -	 0.26	 0.03	 0.36	
Deforestation	in	09	(8c)	 	 	 	 	 	 	 	 -	 -	 1.00	 0.25	 0.05	 0.34	
Mining	(9)	 	 	 	 	 	 	 	 	 	 	 1.00	 -0.20	 -0.02	
Management	category	(10)	 	 	 	 	 	 	 	 	 	 	 	 1.00	 -0.23	
PA	area	(11)	 	 	 	 	 	 	 	 	 	 	 	 	 1.00	
	
(1)	 (2)	 (3)	 (4)	 (5)	 (6)	 (7)	 (8a)	 (8b)	 (8c)	 (9)	 (10)	 (11)	
Threatened	spp	(1)	 1.00	 -0.17	 0.54	 -0.11	 0.36	 -0.33	 -0.08	 0.49	 0.49	 0.47	 -0.01	 -0.11	 0.38	
Night	Lights	(2)	 	 1.00	 -0.19	 0.96	 -0.19	 0.43	 0.03	 -0.09	 -0.09	 -0.08	 0.06	 -0.17	 -0.11	
Indigenous	communities	
(3)	
	 	 1.00	 -0.12	 0.64	 -0.29	 -0.21	 0.39	 0.39	 0.37	 -0.50	 0.17	 0.47	
Population	(4)	 	 	 	 1.00	 -0.12	 0.36	 0.01	 -0.05	 -0.05	 -0.05	 0.07	 -0.15	 -0.07	
Travel	Time	(5)	 	 	 	 	 1.00	 -0.30	 -0.16	 0.12	 0.12	 0.13	 -0.57	 0.01	 0.28	
Regional	Government	(6)	 	 	 	 	 	 1.00	 -0.07	 -0.13	 -0.13	 -0.13	 0.20	 0.16	 -0.21	
Visits	(7)	 	 	 	 	 	 	 1.00	 -0.08	 -0.08	 -0.07	 0.16	 -0.11	 -0.07	
Deforestation	in	05-09	
(8a)	 	 	 	 	 	 	 	 1.00	 -	 -	 0.15	 0.03	 0.40	
Deforestation	in	07-09	
(8b)	
	 	 	 	 	 	 	 -	 1.00	 -	 0.15	 0.03	 0.41	
Deforestation	in	09	(8c)	 	 	 	 	 	 	 	 -	 -	 1.00	 0.15	 0.04	 0.40	
Mining	(9)	 	 	 	 	 	 	 	 	 	 	 1.00	 -0.09	 -0.14	
Management	category	
(10)	 	 	 	 	 	 	 	 	 	 	 	 1.00	 -0.08	




within	 the	 country;	 and	 a	 logit	 regression	 to	 explain	 which	 predictors	 determine	 whether	 a	 PA	 gets	
funding,	especially	 from	international	sources.	OLS	was	used	only	 in	cases	where	the	PA	received	some	
funding.	For	the	logit	regression,	the	presence	or	absence	of	PA	funding	was	coded	for	the	outcome.		
Three	 deforestation	 predictors	 were	 tested	 as	 to	 determine	 if	 there	 are	 different	 effects	 of	
deforestation	across	 time	 (1,	3,	 and	5-year	 lag)	as	a	predictor	 for	each	outcome	 (Appendix,	 Table	B.1),	
finding	 a	 robust	 response	 on	 each	 model	 for	 all	 three	 deforestation	 predictors.	 The	 accumulated	
deforestation	for	the	year	2009	(1-year	lag)	showed	a	higher	adjusted	R2	for	two	out	of	the	three	models	
(in	total	and	domestic	funding),	so	I	used	this	as	the	deforestation	term.	To	test	for	bias	on	the	residuals,	
validity	 tests	were	 run	 based	 on	 the	 following	 assumptions:	 normality,	 independence,	 and	 variance	 of	





































































	 When	 characterizing	 the	 predictors	 by	 funding	 structure	 (Appendix	 Table	 B.2),	 the	 PAs	 funded	
mostly	 by	 international	 sources	 had	 the	 highest	mean	 value	 for	 threatened	 species,	 deforestation,	 the	
presence	of	indigenous	communities,	and	larger	PA	areas	(Figure	3.3).	These	four	variables	together	seem	
to	 be	 the	 most	 important	 as	 they	 all	 create	 a	 pattern	 of	 funding	 allocation	 towards	 the	 other	 four	
categories.	 The	 mostly	 domestic	 funded	 PAs	 follow	 the	 same	 pattern	 as	 described	 for	 international	
sources,	but	on	a	second	(lower)	level;	followed	by	the	PAs	funded	equally	by	domestic	and	international	
sources,	on	a	third	 (lower)	 level.	PAs	 funded	by	domestic	 funding	alone	and	no	funding	also	 follow	this	
pattern	on	a	 lower	fourth	and	fifth	 level,	respectively.	Population	density	around	PAs	was	similar	 for	all	
categories,	 but	 a	 little	 higher	 for	 domestic	 funding	 alone.	 The	 presence	 of	 mining	 was	 lower	 on	
international	funded	PAs.	Travel	time	had	the	highest	values	for	mostly	international	funding	and	mostly	
domestic	 funding	 with	 5-12	 hours	 one-way	 travel	 time	 on	 average,	 while	 the	 lowest	 was	 found	 for	













	 The	 sample	 included	 a	 total	 of	 71	 PAs	 with	 a	 portfolio	 of	 US$	 123.84	 million	 (2011	 constant	
dollars)	committed	for	the	years	2009-2013.	International	funding	supported	specific	PAs	with	US$	54.15	
million	 (44%),	 and	 domestic	 funding	 contributed	 with	 US$	 69.70	 million	 (56%).	 The	 average	 annual	
funding/km2,	 excluding	 unfunded	 PAs,	 is	US$	 2,283	with	 a	minimum	of	US$	 2	 and	 a	maximum	of	US$	
29,902.	 The	 top	10	most	 funded	PAs	 represent	63%	of	 total	 funding	 (Table	3.5).	Based	on	 the	 funding	
structure,	there	are	28	PAs	funded	only	by	domestic	funds,	19	mostly	funded	by	domestic	sources,	nine	
with	equal	participation	by	domestic	and	international	funders,	and	six	from	mostly	international	sources.	






















1	 Cordillera	Azul	National	Park	 14.06	 99	 1	
2	 Alto	Mayo	Protection	Forest	 13.29	 78	 22	
3	 Titicaca	National	Reserve	 10.96	 0	 100	
4	 Pacaya	Samiria	National	Reserve	 9.48	 31	 69	
5	 Machu	Picchu	Historic	Sanctuary	 6.96	 0	 100	
6	 Alto	Purus	National	Park	 5.70	 84	 16	




9	 Tambopata	National	Reserve	 4.02	 28	 72	
10	 Otishi	National	Park	 3.75	 0	 100	
Total	amount	of	funding	 78.02	 	
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The	 average	estimated	 values	 for	 each	OLS	model	 are	presented	 in	 Table	 3.6.	 Including	 all	 ten	
predictors,	visits	was	the	one	common	significant	predictor	across	all	models.	A	10%	increase	in	visits	was	
associated	with	a	slight,	but	statistically	significant	increase	of	2%	in	international,	domestic,	and	overall	
funding	 (b=0.18,	 p>0.1;	 b=0.19,	 p>0.00;	 b=0.17,	 p>0.00).	 For	 total	 and	 international	 funding	 source	
models	 deforestation	 in	 2009	 and	 the	 presence	 of	mining	 within	 a	 10	 km	 buffer	 from	 core	 PAs	were	
associated	with	funding	allocation:	a	10%	increase	in	deforestation	were	associated	with	~5%	increase	of	
total	 funding	 (b=0.49,	 p>0.01)	 and	 ~7%	 increase	 in	 international	 funding	 (b=0.68,	 p>0.05),	 while	 the	

















































































































































































R2	 0.49	 -	 0.25	 -	 0.41	 -	




in	 area	was	 associated	with	 an	 increase	of	 ~3%	 in	 total	 funding	 (b=0.29,	p>0.05)	 and	~2%	 in	domestic	
funding	(b=0.20,	p>0.05).	Additionally,	an	increase	in	population	by	10%	around	PAs	was	associated	with	
a	 ~3%	 (b=0.27,	p>0.1)	 in	 total	 funding.	 The	 presence	 of	 indigenous	 communities,	 travel	 time,	 regional	


























































































































































































PA	 to	 receive	 international	 funding	 by	 1.2	 times	 than	 otherwise,	 while	 holding	 the	 other	 predictors	
constant	(b=1.94,	p>0.05),	and	a	10%	increase	 in	deforestation	within	a	10	km	buffer	from	the	core	PA	





Biodiversity	 funding	 in	 Peru	was	 allocated	 towards	 areas	with	 similar	 characteristics,	 but	 there	
were	 some	different	 drivers	 for	 international	 and	domestic	 funders	within	 the	 national	 protected	 area	
network.	The	only	common	driver	associated	with	all	three	funding	sources	was	visits,	with	a	slight	effect	
on	 funding.	 The	 allocation	 of	 overall	 funding	 increased	 in	 PAs	 with	 higher	 deforestation	 in	 the	





by	 domestic	 funders,	 as	 well	 as	 larger	 PA	 area,	 and	 visits.	 International	 funders,	 on	 the	 other	 hand,	
appear	 to	 be	 influenced	 by	 deforestation	 as	 an	 indicator	 of	 biodiversity	 need.	 Both	 measures	 of	











al.	 (2006),	 while	 offering	 some	 support	 for	 findings	 at	 the	 national	 scale	 in	Miller	 et	 al.	 (2013),	Miller	
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(2014),	and	Waldron	et	al.	 (2013)	that	 international	funds	are	driven	by	 level	of	threatened	species.	No	
significant	results	were	obtained	to	understand	the	drivers	for	whether	domestic	funding	sources	decide	
to	invest	or	not	in	a	PA	due	to	a	small	sample	size	for	“no	funding”	areas.		
The	 regional	 government	 index,	 the	 presence	 of	 indigenous	 communities,	 and	 travel	 time	
showed	no	significance	in	any	of	the	models.	The	governance	of	biodiversity	conservation	involves	a	more	
complicated	 dynamic	 than	 the	management	 and	 business	 capacity	 of	 one	 region,	 as	 PAs	 may	 stretch	
across	regions.	That	there	was	relatively	little	variation	in	the	regional	government	index	may	also	explain	









long-term	protection.	 In	 the	 case	 of	 domestic	 funders,	 highly	 touristic	 places	 such	 as	 Titicaca	National	










Domestic	 and	 international	 funders	exhibit	 surprisingly	 common	preferences	but	 also	 very	 specific	 and	
different	drivers	when	allocating	 funding	 for	biodiversity	conservation	among	PAs	 in	Peru.	 International	
funders	appear	to	be	motivated	particularly	by	higher	deforestation	around	a	PA,	while	domestic	funders	




level	but	not	at	 the	subnational-level.	These	 findings	suggest	 there	 is	a	need	to	understand	 further	 the	
behavior	of	 sub-national	 funding	allocation,	 especially	when	drivers	differ	 at	different	 levels	of	 analysis	
such	as	between	countries,	within	countries,	and	at	the	PA	level.		
Sixty-six	 percent	 of	 PAs	 depend	 financially	 on	 domestic	 sources,	 while	 only	 eight	 percent	 rely	
heavily	(more	than	60%)	on	 international	sources.	Domestic	sources	may	support	management	of	most	
PAs	 nationally,	 but	 the	 distribution	 of	 resources	 is	 unevenly	 distributed	 across	 them.	 The	 presence	 of	
different	patterns	 according	 to	different	PA	 characteristics	 suggests	 the	existence	of	 a	division	of	 roles	
between	funders	with	international	donors	tending	to	used	mixed	project	approaches	and	support	PAs	in	
locations	 with	 high	 deforestation	 threat	 and	 no	 mining	 within	 a	 10	 km	 buffer,	 and	 domestic	 funding	
directed	to	areas	with	 larger	numbers	of	 threatened	species	and	 larger	 locations.	The	determination	of	
underfunded	 PAs	 was	 not	 presented	 due	 to	 the	 exclusion	 of	 a	 potentially	 influential	 part	 of	 the	 data	
(multi-location	projects)	that	could	make	a	significant	contribution	to	the	results.			
International	 funding	 sources	 were	 the	 most	 common	 funding	 source	 for	 biodiversity	
conservation	 in	Peru	 (chapter	2),	but	 this	was	not	 the	case	 for	 this	dataset	due	 to	 the	 lack	of	detail	of	
detail	 on	 reporting	 for	 geo-location	 and	 division	 of	multi-location	 projects,	 for	which	 a	 great	 part	was	
excluded.	This	 is	a	preliminary	analysis	of	the	funding	 landscape	in	Peru	for	the	national	protected	area	
system	from	2009-2013,	where	additional	data	from	multi-location	projects	(chapter	2)	should	be	tested	
against	 these	 findings,	as	well	as	 the	 inclusion	of	data	corresponding	 to	 the	years	2014	and	2015	 from	
AidData	to	test	the	model	proposed	here.	From	these	results,	I	suggest	further	analysis	using	panel	data	
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Five	 major	 findings	 emerge	 from	 this	 research.	 First,	 the	 financial	 structure	 for	 biodiversity	
conservation	in	Peru	was,	on	average,	81%	international	funds	and	19%	domestic	funds,	confirming	the	
similar	 structure	 found	 in	 previous	 studies	 (Flores	 et	 al.	 2008;	Waldron	 et	 al.	 2013).	 Total	 funding	 for	
biodiversity	 conservation	 for	 the	 years	 2009-2015	 was	 US$	 893.9	 million,	 with	 an	 overall	 increase	 in	
international	funding	up	to	2013,	and	a	slight	constant	decrease	in	domestic	funding	after	the	year	2010.	
Second,	 there	 are	 differences	 in	 the	 motivation	 for	 financial	 resource	 allocation	 within	 PAs	 in	 Peru,	
showing	the	preferences	among	international	and	domestic	funding	sources	for	biodiversity	conservation	
investments.	 International	 funding	 was	 directed	 largely	 toward	 mixed	 conservation	 and	 development	
projects,	mostly	 through	 REDD+	 projects	with	management	 contracts	 in	 PAs,	where	 secure	 land	 rights	
and	 long-term	conservation	are	assumed.	Domestic	 funding	sources	 invested	 in	more	strict	biodiversity	
projects	 through	 PA	 operational	 costs	 and	 tourism-based	 activities	 in	 targeted	 PAs.	 Third,	 when	
















with	 a	 growing	 ability	 to	 pay.	 There	 is	 not	 yet	 enough	 funding	 to	 cover	 basic	 PA	 needs	 for	which	 the	
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“Protection	 for	 Permanence”	 project	 is	 expecting	 to	 raise	 domestic	 funding	 as	 a	 counterpart	 of	 the	
increase	 of	 long-term	 international	 funding.	 Leaving	 PAs	 underfunded	 will	 make	 investments	 less	
effective	(Gill	et	al.	2017)	and	reaching	outcomes	more	costly,	possibly	threatening	ultimate	achievement	
of	 key	 conservation	 policy	 goals.	 One	 implication	 of	 this	 research	 is	 that	 domestic	 funding	 could	 be	
increased	 significantly	 to	 stabilize	 the	 funding	 panorama	 to	 facilitate	 greater	 certainty	 in	 conservation	
planning,	effectiveness,	efficiency,	and	action.	
The	funding	 landscape	 indicates	the	preferences	of	 international	and	domestic	 funders	towards	
specific	PAs,	showing	uneven	funding	throughout	the	national	PA	network.	Around	63%	of	all	funding	was	
invested	 in	14%	of	PAs	(top	10	PAs).	 International	and	domestic	funders	had	only	a	small	overlap	when	




by	 Cordillera	 Azul	 National	 Park	 and	 Alto	 Mayo	 Protection	 Forest.	 On	 the	 other	 hand,	 domestic	




communities	 present.	 Overall,	 the	 most	 funded	 PA	 category	 was	 IUCN	 category	 VI	 assigned	 to	 areas	
where	economic	activities	are	permitted	when	marine	PAs	are	 included	with	data	up	to	the	year	2015.	




My	 analysis	 suggests	 that	 domestic	 funding	 aligns	 relatively	 well	 with	 Peruvian	 government	
conservation	priorities	as	 threatened	species	and	an	economic	activity	 such	as	 tourism	were	significant	
drivers	of	domestic	funding.	However,	funding	does	not	seem	to	address	well	the	treat	of	mining	as	the	
dataset	 analyzed	 included	 no	 activity	 or	 investment	 specifically	 to	 address	mining	 if	 it	 did	 not	 have	 a	






Tracking	 financial	 data	 for	 biodiversity	 conservation	 is	 not	 easy.	 Nation-wide	 central	 reporting	












of	 threatened	 species	 being	 protected	 or	 studied,	 could	 be	 affecting	 the	 development,	 outcomes,	 and	
efficiency	 of	 funding	 (McCarthy	 et	 al.	 2012).	 Future	 studies	 on	 in-country	 biodiversity	 conservation	
efficiency	and	effectiveness	could	help	provide	the	evidence	needed	to	achieve	the	expected	goals	with	
limited	funds.		
These	 conclusions	 are	 based	 on	 the	 first	 country-wide	 sub-national	 analysis	 of	 patterns	 and	
preferences	on	biodiversity	conservation	funding	allocation	in	Peru.	A	pattern	of	distribution	by	funding	
source	 is	 found,	 suggesting	 domestic	 funding	 needs	 in	 particular	 could	 be	 raised	 to	 support	 better	
conservation	outcomes,	 reduce	 the	number	of	 unfunded	PAs,	 and	 integrate	 and	 increase	 standardized	
reporting	 with	 outcomes.	 Overall,	 however,	 domestic	 funding	 appears	 to	 be	 well	 targeted	 toward	
biodiversity	 needs,	 but	 there	 is	 now	 the	need	 to	understand	 the	effectiveness	of	 these	 investments	 in	
reaching	prioritized	conservation	goals.	Future	research	directions	point	 towards	updating	 international	
funding	 data	 for	 years	 2014-2015	 and	 beyond,	 including	 multi-location	 projects	 in	 the	 database	 to	
compare	patterns	and	the	robustness	of	allocation	models,	the	inclusion	of	panel	data,	and	assessing	the	
outcomes	 of	 different	 levels	 and	 kinds	 of	 investment	 for	 biodiversity	 during	 the	 study	 period.	 More	
efficient	and	effective	use	of	biodiversity	 conservation	 funding	 is	urgently	needed,	especially	 for	mega-
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Hunting	Reserve	 El	Angolo,	Sauce	Grande	 CCPTP	 2009-2015	
Hunting	Reserve	 El	Angolo,	Norte	 NCI	 2011-2015	
National	Park	 Cordillera	Azul	 CIMA	 2010-2015	
National	Reserve	 Salinas	y	Aguada	Blanca	 DESCO	 2009-2014	
National	Sanctuary	 Manglares	de	Tumbes	 MEDA	 2009-2012	
National	Reserve	 Tambopata	 AIDER	 2010-2015	
National	Park	 Bahuaja	Sonene	 AIDER	 2010-2015	
Protection	Forest	 Alto	Mayo	 CI	 2009-2015	
Protection	Forest	 San	Matias	San	Carlos	 DESCO-CANPRODEM	 2009-2015	
National	Park	 Yanachaga	Chemillen	 DRIS	 2011-2015	


















































































































































































































































































































































































































































































































































Starting	Year	 2009	 2009	 2009	 2009	 2009	 2009	 2014	 2009	 2009	 2011	
Final	Year	 2015	 2015	 2015	 2015	 2013	 2015	 2014	 2015	 2015	 2015	
Year	Reporting	 1	year	 Multiyear	 1	Year	 1	Year	 Multiyear	 Multiyear	 Multiyear	 Multiyear	 1	Year	 Multiyear	
Original	number	of	
projects	 1024	 229	 *148	 963	 3791	 87	 3	 48	 54	 46	
Not	enough	data	
removed	 55	 71	 9	 0	 3	 0	 0	 0	 0	 0	
Duplicates	removed	 0	 33	 45	 1	 29	 4	 0	 0	 0	 0	
Excluded	
(not	related	to	
biodiversity)	 0	 1	 0	 156	 3480	 52	 0	 6	 0	 0	
Number	of	projects	
included	 969	 124	 77	 806	 279	 31	 3	 42	 54	 46	
Total	amount	committed	
(million	US$2011)	 	$114.27		 	$340.08		 	$16.95	 	$135.22		 	$253.92	 	$5.01	 	$23.23	 	$3.60	 	$0.91		 	$0.65	
Total	amount	spent		
(million	US$2011)	 	$105.05		 	-		 	$12.16		 	$129.15	 	-		 	-		 	-		 	-		 	$0.91		 	-		
Geolocation	 100%	 100%	 100%	 100%	 47%	 37%	 100%	 100%	 100%	 100%	
Level	 PA	 PA	 PA	 Region	 Region	 Region	 PA	 Region	 PA	 PA	
Strict	 911	 43	 0	 400	 86	 17	 0	 13	 5	 44	








































































































































































































































































































































































































Adjusted	R2	 0.46	 0.47	 0.49	 0.25	 0.27	 0.25	 0.40	 0.40	 0.41	
Model	Diagnostics	 p-value	
Shapiro-wilk	test		 0.61	 0.64	 0.74	 0.95	 0.90	 0.86	 0.11	 0.11	 0.09	
Non-Constant	
Variance		
0.62	 0.55	 0.41	 0.73	 0.57	 0.41	 0.70	 0.70	 0.72	
Non-Independence		 0.11	 0.14	 0.25	 0.87	 0.88	 0.23	 0.31	 0.34	 0.42	

















Min	 0.00	 2.00	 1.00	 2.00	 1.00	
Max	 8.00	 15.00	 16.00	 14.00	 10.00	
Mean	 3.96	 8.21	 8.33	 9.00	 4.00	
SD	 2.06	 3.52	 5.36	 4.69	 2.87	
Deforestation	2009	
Min	 0.00	 0.01	 0.00	 0.01	 0.00	
Max	 4.82	 43.16	 69.62	 68.19	 1.02	
Mean	 0.62	 5.73	 14.83	 17.52	 0.27	
SD	 1.29	 11.60	 22.22	 27.06	 0.43	
Indigenous	communities	
Min	 0.00	 0.00	 0.00	 0.00	 0.00	
Max	 1.00	 1.00	 1.00	 1.00	 1.00	
Mean	 0.29	 0.58	 0.44	 0.67	 0.22	
SD	 0.46	 0.51	 0.53	 0.52	 0.44	
Population	density	
Min	 0.42	 0.19	 1.47	 0.87	 0.81	
Max	 9230.83	 63.05	 103.84	 294.89	 67.49	
Mean	 360.73	 16.25	 19.29	 74.10	 28.04	
SD	 1738.91	 18.68	 32.68	 116.52	 21.79	
Travel	time	
Min	 1.00	 1.00	 1.00	 1.00	 1.00	
Max	 4.00	 4.00	 2.00	 4.00	 2.00	
Mean	 1.89	 2.11	 1.67	 2.17	 1.33	
SD	 1.13	 0.88	 0.52	 1.47	 0.50	
Visits	
Min	 0.00	 0.00	 0.00	 0.00	 0.00	
Max	 18,348.20	 111,598.00	 15,810.00	 2,187.00	 0.00	
Mean	 16,066.32	 8,916.84	 2,844.11	 389.00	 0.00	
SD	 46,064.21	 26,109.15	 5,194.60	 881.94	 0.00	
Regional	Government	
Min	 32.95	 32.95	 36.43	 34.30	 32.95	
Max	 66.75	 42.82	 43.78	 42.10	 66.75	
Mean	 42.22	 37.54	 39.32	 37.70	 46.30	
SD	 10.48	 2.77	 2.76	 2.51	 15.47	
Mining	
Min	 0.00	 0.00	 0.00	 0.00	 0.00	
Max	 1.00	 1.00	 1.00	 1.00	 1.00	
Mean	 0.75	 0.74	 0.89	 0.50	 0.78	
SD	 0.44	 0.45	 0.33	 0.55	 0.44	
Management	category	
Min	 0.00	 0.00	 0.00	 1.00	 1.00	
Max	 1.00	 1.00	 1.00	 2.00	 1.00	
Mean	 0.43	 0.68	 0.56	 0.50	 1.00	
SD	 0.50	 0.48	 0.53	 0.55	 0.00	
PA	area	
Min	 2.63	 82.09	 58.89	 29.73	 0.18	
Max	 6,384.35	 21,718.09	 16,987.46	 25,077.04	 8,682.81	
Mean	 1,103.56	 3,183.73	 3,495.84	 6,944.54	 1,169.83	



















































































US$	 %	 US$	 %	 US$	 %	
AidData	 -	 -	 1.68	 3.90	 1.68	 1.58	
APCI	 0.30	 0.47	 22.92	 53.33	 23.22	 21.82	
Management	Contracts	 0.83	 1.30	 2.83	 6.59	 3.66	 3.44	
Foundation	Center	 -	 -	 0.36	 0.83	 0.36	 0.34	
Operational	costs	 43.99	 69.26	 0.92	 2.14	 44.91	 42.17	
PA-related	projects	 18.39	 28.96	 14.27	 33.21	 32.67	 30.68	
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